Are there sequential morphometrical changes in the nucleus basalis in Alzheimer's disease?
Degenerated neurons of the nucleus basalis of Meynert (nbM) were quantitatively analyzed in 3 normal and 3 Alzheimer's disease (AD) subjects. In this study, the Ch4 of the nbM was examined using the indirect immunoperoxidase method with a monoclonal antibody to acetylcholinesterase (AChE) counterstained with cresyl violet. AChE-rich neurons were designated as the cholinergic neurons. The cross-sectional area of all the Ch4 neurons with clearly visible nucleoli in one preparation was measured using a computer image analyzing system. Furthermore, we compared these data with the numbers of neurofibrillary tangles (NFTs) and neuritic plaques (NPs) in the temporal cortex by Gallyas silver stain. The cholinergic neurons decreased in number and size according to the length of the disease duration but the surviving cholinergic neurons in the size range from 800 to 1,000 micron 2 in a case with short clinical duration were increased in number. The non-cholinergic neurons showed only atrophy without definite neuronal cell depletion. The 400- to 1,000-microns 2-sized non-cholinergic neurons were markedly decreased in number, and the number of 300-microns 2-sized non-cholinergic neurons remained unchanged. Although there was an inverse correlation between the degree of atrophy and depletion of the cholinergic neurons with the number of NFTs and NPs in 2 AD cases with 3 and 6 years of disease duration, this correlation was not found in an AD case with 12 years of disease duration, probably due to extensive and profound grey matter degeneration.